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DETAILED ACTION 
Election/Restriction 

1 . Applicant's election without traverse of Group II, claims 14-26, 41-55, 71-84, 86 in Paper 
No. 3 is acknowledged. 

Claim Rejections - 35 USC § 112 

2. Claims 14-26 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

It is vague and indefinite what is meant by the phrase "said first, second, third and fourth 
regions of the oligonucleotide or assembly of oligonucleotides being selected such that upon 
hybridization under said predetermined hybridization conditions of said first region and said 
second region with said target nucleic acid sequence, said first duplex structure dissociates and a 
second portion of said third region and a second portion of said fourth region form a second 
duplex structure therebetween" in claim 14. This is an extremely complicated phrase and it is 
unclear in a number of different ways. First, while there is antecedent basis, it is unclear what the 
second portions are limited to in this context. That is, it is unclear what specific structural 
elements differ between these two duplexes necessarily. For purposes of the prior art rejections, 
this claim will be interpreted such that two duplexes are formed, a first duplex which is denatured 
and then gives rise to a second duplex that has a restriction site. 
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Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 41-49, 71-78 and 86 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hogan et al (U.S. Patent 5,451,503). 

Hogan teaches a method for detecting the presence or the absence of a target nucleic acid 
sequence in a sample (column 6 and column 35, claim 1) comprising the steps: 

a) mixing the sample with an assembly of oligonucleotides where there is a first and 
second regions which are target specific and third and fourth arm regions which are linked to the 
first and second regions, respectively, and which hybridize to form a duplex which contains an 
endonuclease cleavage site (see figure 1 A) or with a single oligonucleotide (see figure 4 A) which 
are capable of forming a duplex structure by hybridization of the two arm regions which do not 
hybridize with the target oligonucleotide (for figure 1 A) or by formation of the stem loop as per 
figure 4 A upon hybridization to the target sequence (columns 7-9 and column 35, claim 1) 

b) adding a cleaving agent, either a nuclease (column 36, claim 6) or a restriction 
endonuclease (column 37, claim 7) where "restriction endonuclease cleavage of a site created by 
duplex formation between complementary arm regions" (column 6, lines 50-52), and where the 
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nuclease may include RNAse H, which cleaves only the RNA strand and not the DNA strand, thus 
cleaving only a single strand (column 4, lines 21-54), 

c) monitoring the presence or absence of cleavage products (column 36, claim 6, column 
37, claim 7 or column 6, line 31 to column 7, line 24). 

Hogan expressly teaches the instance where cleavage of the arm regions reduces the 
stability of the complex, thereby resulting in dissociation of the probe regions from the target 
(column 21, lines 33-42). 

Hogan expressly teaches the use of modified nucleotides in the probes such as 
phosphorothioates which prevent cleavage by the cleaving agent (column 6, lines 1 1-26). 

Hogan further expressly teaches that this dissociation can enable a second assembly to 
hybridize with the target sequence (column 21, lines 39-42). 

Hogan teaches the use of two regions of the same polynucleotide. (See figure la, for 
example). Hogan also expressly teaches multiplexing this assay to detect multiple targets (column 
18, lines 61-68). 

Hogan teaches a probe which is self annealing (see figure 4A). 

Hogan teaches the use of a variety of labels including chemiluminescent acridine ester 
labels (see column 6, line 66 to column 7, line 24) where the label requires the use of chemical 
hydrolysis of the substrate. Hogan also teaches the use of SI nuclease detection which is an 
enzyme substrate based detection method (column 6, lines 45-55). Hogan further teaches the use 
of radioactive moieties in detection such as 32 P (column 22, example 13, line 44). 



Application/Control Number: 09/727,480 



Page 5 



Art Unit: 1655 

5. Claims 14-19, 41-44, 46, 48, 49, 71-73, 75, 77, 78 and 86 are rejected under 35 
U.S.C. 102(b) as being anticipated by Lizardi et al (U.S. Patent 5,118,801). 

Lizardi teaches a method for detecting the presence or the absence of a target nucleic acid 
sequence in a sample (column 15, claim 1) comprising the steps: 

a) mixing a sample with an assembly of oligonucleotides to form a reaction mixture (see 
figures 8 and 1 1 and column 14, lines 5-26) where there is a first and second regions which are 
target specific (both regions within reference no. 24 in figure 8, also see column 14, lines 5-26) 
and third and fourth arm regions (reference no. 25 and 26 in figure 8, also see column 14, lines 5- 
26) which are linked to the first and second regions, respectively, and which hybridize to form a 
duplex (see figure 8) which are capable of forming a duplex structure by hybridization of the two 
arm regions which do not hybridize with the target oligonucleotide (for figure 8) where, upon 
hybridization of the first and second target regions to with the target nucleic acid sequence, said 
first duplex structure dissociates (see figure 11, where reference no. 25 and 26 are not hybridized, 
also see column 14, lines 5-26), and a new duplex is formed between a second oligonucleotide in 
the assembly and one of the dissociated duplex strands which includes an RNAse cleavage site, 
that is absent from the first duplex structure (figure 1 1). Also see figure 12, where reference No. 
32 and 33 form a duplex which dissociates upon interaction with the target such that a new 
duplex, identified by Ref. 36 is formed which is a ribozyme cleavage site, teaching that the method 
of Example IV, B can be performed with a single oligonucleotide, as well as multiple 
oligonucleotides (and also serving to teach the limitations of claim 14), 
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b) adding a cleaving agent such as RNAse H (column 14, lines 5-26) which cleaves only 
the RNA strand and not the DNA strand, thus cleaving only a single strand. 

c) monitoring the presence or absence of cleavage products (column 14, lines 5-26). 
Lizardi teaches the use of detection moieties such as fluorescent molecules and radioactive 

molecules (column 2, lines 9-15). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

7, Claims 41-55, 71-84 and 86 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hogan et al (U.S. Patent 5,451,503) in view of Tyagi et al (U.S. Patent 5,925,517). 
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Hogan teaches the limitations of claims 41-49, 71-78 and 86 as discussed above. Hogan 
does not teach the use of a fluorescent interacting pair such as EDANS and DABCYL for 
detection purposes. 

Tyagi teaches that EDANS and DABCYL are preferred label moieties for nucleic acid 
detection (column 11, lines 45-55). 

It would have been prima facie obvious to one having ordinary skill in the art at the time 
the invention was made to utilize the fluorescent labels of Tyagi in the detection method of Hogan 
because Hogan states "More generally, it will be readily recognized that any method that detects 
the formation of branched DNA or the formation of a complementary arm duplex, can be utilized 
in this method to indicate the presence of target (column 6, lines 61-65)". Thus, an ordinary 
practitioner would have been motivated by Hogan to use any method which can detect duplex 
DNA and Tyagi teaches that "Our most preferred label moietieis are the fluorescent moiety 5-[(2- 
aminoethyl)amino]napthalene-l -sulfonic acid (EDANS) and quenching moiety 4-(4- 
dimethylaminophenylazo)benzoic acid (DABCYL). For EDANS and DABCYL, quenching is 
essentially eliminated by a separation of 60 angstroms, which is equivalent in length to about 20 
nucleotide pairs in a double-helical nucleic acid. Thus in the preferred embodiment in figs. 1 and 
2, target complemnt sequence 2, comprising 2a and 2b should be at least 20 nucleotides long 
(column 11, lines 44-53)". An ordinary practitioner would see that Tyagi teaches a method of 
determining whether a hybridization event had occurred and that this preferred label pair could be 
utilized as a general method to detect whether the probes interacted to form branched DNA. 



Application/Control Number: 09/727,480 



Page 8 



Art Unit: 1655 

8. Claims 14-26, 41-44, 46, 48-55, 71-73, 75, 77-84 and 86 are rejected under 35 

U.S.C. 103(a) as being unpatentable over Lizardi et al (U.S. Patent 5,1 18,801) in view of Tyagi et 

al(U.S. Patent 5,925,517). 

Lizardi teaches the limitations of claims 14-19, 41-44, 46, 48, 49, 71-73, 75, 77, 78 and 
86 as discussed above. Lizardi does not teach the use of a fluorescent interacting pair such as 
EDANS and DABCYL for detection purposes. 

Tyagi teaches that EDANS and DABCYL are preferred label moieties for nucleic acid 
detection (column 11, lines 45-55). 

It would have been prima facie obvious to one having ordinary skill in the art at the time 
the invention was made to utilize the fluorescent labels of Tyagi in the detection method of 
Lizardi because Tyagi teaches that "Our most preferred label moietieis are the fluorescent moiety 
5-[(2-aminoethyl)amino]napthalene-l -sulfonic acid (EDANS) and quenching moiety 4-(4- 
dimethylaminophenylazo)benzoic acid (DABCYL). For EDANS and DABCYL, quenching is 
essentially eliminated by a separation of 60 angstroms, which is equivalent in length to about 20 
nucleotide pairs in a double-helical nucleic acid. Thus in the preferred embodiment in figs. 1 and 
2, target complemnt sequence 2, comprising 2a and 2b should be at least 20 nucleotides long 
(column 11, lines 44-53)". An ordinary practitioner would see that Tyagi teaches a method of 
determining whether a hybridization event had occurred and that this preferred label pair could be 
utilized as a general method to detect whether the probes interacted to detect the target nucleic 
acid. 
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Conclusion 

9. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Jeffrey Fredman, Ph.D. whose telephone number is (703) 308-6568. 

The examiner is normally in the office between the hours of 6:30 a.m. and 4:00 p.m., and 
telephone calls either in the morning are most likely to find the examiner in the office. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
W. Gary Jones, can be reached on (703) 308-1 152. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Group receptionist whose telephone number is (703) 308-0196. 

Papers related to this application may be submitted to Technology Center 1600 by 
facsimile transmission via the P.T.O. Fax Center located in Crystal Mall 1. The CM1 Fax Center 
numbers for Technology Center 1600 are either (703) 305-3014 or (703) 308-4242. Please note 
that the faxing of such papers must conform with the Notice to Comply published in the Official 
Gazette, 1096 OG 30 (November 15, 1989). 




Jeffrey Fredman 
Primary Patent Examiner 
Art Unit 1655 

January 17, 2002 



